Introduction
============

Today's organizations are markedly different than previously established. With the explosion of innovative ideas and novel technologies, organizations are redesigning the way work is accomplished ([@B114]). This new redesign is mandating a change in job descriptions, roles, and responsibilities as well as how employees interact and perform collaborative work. According to [@B49], collaborative work can have potential disadvantages: ineffective communication, social loafing, diffusion of responsibility, and conflict. When harnessed correctly, though, collaborative work can entail division of labor, multiple perspectives, emergent ideas, and multi-source evaluation which enhances quality ([@B49]). Collaborative work, as the name would suggest, involves collaborations. Collaborations manifest differently with the rise of geographic dispersion, working remotely, and collaborative technologies. Essentially, collaborations entail teams and teamwork that have evolved and resemble a new era.

The original conceptualization of teams considered them to be intact, tightly bounded, and coupled with members from a single organization who are co-located, interacting face-to-face to generate an identifiable product, service, or solution ([@B56]; [@B110]; [@B114]). Conversely, teams today consist of members from multiple organizations shifting in and out of the team while relying heavily on technology to complete a variety of tasks ([@B56]; [@B110]). To illustrate, previous research has found that up to 84% of teams experience change ([@B41]), and another study found that the number of members from different countries was the same compared to the number of members located in the same room ([@B31]). These studies simply illustrate that the archetype of teams is changing, and fluidity is increasingly prevalent.

Organizations are relying on fluid teams for several reasons. One, organizations must remain agile, responding quickly to opportunities and market changes, and strive for strategic and operational innovation ([@B110]; [@B26]). Two, organizations are often using independent contractors to execute work, which traditionally entails a finite duration and potentially limited involvement ([@B26]). Three, organizations rely on such teams to stimulate and energize members ([@B88]). Fourth, organizations are designing teams according to the specific skills and expertise needed to execute particular tasks, and the requisite knowledge and skills may vary as the tasks fluctuate ([@B110]).

Because organizations have new demands that leverage fluid teams, the implicit assumptions surrounding teams are not necessarily applicable. Previously, the well-established definitions assumed that the long-standing characteristics of teams (i.e., multiple members interacting dynamically and interdependently working in a bounded context toward a shared goal; [@B53]; [@B98]; [@B29]; [@B68]) remain stable and consistent throughout the team's life span ([@B110]). See [Table 1](#T1){ref-type="table"} for a list team characteristics highlighted in various definitions of teamwork. These characteristics, though, as originally conceptualized may not be accurate as the landscape of organizations, work, and teams has evolved considerably to be much more diverse and heterogeneous ([@B57]; [@B80]).

###### 

Team characteristics.

  Source    Two or more members   Inter-dependent   Shared goal   Social interactions   Distinct roles   Embedded in larger entity
  --------- --------------------- ----------------- ------------- --------------------- ---------------- ---------------------------
  [@B3]     x                     x                                                     x                
  [@B5]                                                           x                                      
  [@B23]                          x                 x                                   x                x
  [@B29]    x                     x                 x                                   x                x
  [@B34]    x                                       x             x                                      
  [@B43]    x                                       x                                                    
  [@B47]    x                     x                 x                                                    
  [@B52]    x                     x                               x                                      x
  [@B54]                          x                                                     x                
  [@B60]                          x                 x                                                    
  [@B63]                                                          x                                      x
  [@B64]                          x                 x                                                    
  [@B68]    x                     x                 x                                                    x
  [@B69]    x                     x                 x             x                     x                x
  [@B67]                          x                 x             x                                      x
  [@B72]                          x                 x                                                    
  [@B83]                                            x                                                    
  [@B92]    x                     x                                                                      
  [@B93]    x                     x                 x             x                     x                x
  [@B95]    x                     x                 x                                                    
  [@B98]    x                     x                 x                                                    
  [@B101]   x                     x                 x             x                                      
  [@B100]   x                     x                 x                                                    
  [@B104]                         x                               x                                      x
  [@B106]   x                                                                                            x
  [@B109]                         x                 x                                   x                x
  [@B115]                         x                 x                                                    
  [@B118]                         x                 x                                   x                x
  [@B119]                                           x                                   x                x
  [@B122]   x                     x                                                                      

Understanding there is a need to discern teams differently, researchers have argued that there is a notable distinction with teams either being "real" or "pseudo" ([@B55]; [@B115]; [@B93]; [@B120]). [@B55] suggested that real teams consist of four primary elements: clear boundaries, established interdependence, moderately stable members, and authority. [@B115] contended that real teams are comprised of three features: clear boundaries, collective responsibility for shared goals, and moderate membership stability. A more recent update posited that real teams are hallmarked by six dimensions: tightly coupled interdependence, agreed upon objectives, systematic reflex or review of performance, clear boundaries, high autonomy, and specified roles ([@B93]; [@B120]). Pseudo teams, on the other hand, are defined as a group of people who call themselves a team and work independently or interdependently toward a potentially different perception of their goal while having permeable boundaries ([@B93]; [@B120]). While we understand the desire for a distinction and applaud those trying to more aptly apprehend and examine teams, we contend that this division may not be totally suitable. The idealized conceptualization of teams is a rare reality; rather, most teams are messy. That is, most teams in today's climate are emergent social systems that are fluid in various aspects ([@B26]). With this fluidity in mind, it begs the question -- how much variation and fluctuation in a team's core characteristics is permissible? And, what are the implications of these characteristics with regard to team composition, process, and performance?

Recognizing the reality of teams, researchers are beginning to advocate for more novel yet realistic approaches to theorizing and investigating teams ([@B57]; [@B56]; [@B110]). Some have proposed that the concept of teams should be modified to reflect "teaming" -- a continual process where teams are constituted and reconstituted ([@B39]). Others have suggested the idea of team fluidity to address this evolution of teams. However, many define team fluidity as simply changes in team membership (e.g., [@B35]; [@B20]). More recently, though, researchers contend that team fluidity is more than membership change because that does not accurately depict today's teams and experiences ([@B26]). Understanding that teams are in a new era, the purpose of this paper is to dissect each of the fundamental components of teams -- membership, dynamics, interdependence, goals, and boundaries, -- delineate the implications of how these components are conceptualized, and recommend avenues for future research that will better capture the current nature of team membership, contexts, and dynamics.

Considerations Regarding the Core Characteristics of Teams
==========================================================

The fluidity and versatility of how actual teams operate in real-world settings present serious challenges for those scientists and practitioners attempting to understand teams. We suggest that placing careful limits and boundaries on how we qualify 'real' teams is not the path forward if we are to provide research insights applicable to these real-world teams. Instead, we suggest we may find more practical direction in a comprehensive/integrated deconstruction of the defining features of teams that seriously considers how fluctuations within each feature practically affect our approach to studying and improving teams.

Membership
----------

Perhaps the most defining characteristic of teams is membership. After all, what makes a team recognizable as a specific team is its members. Extending even further, team composition, team size, and team tenure have team membership as the foundation. According to many definitions, teams must be comprised of two or more members ([@B68]; [@B100]; [@B69]; [@B95]; [@B101]). Although these definitions do not imply that the members have to remain the same, it is often assumed that they are consistent ([@B114]), and research has traditionally treated teams as stable entities ([@B58]).

Teams that have stable membership are considered to be intact or closed ([@B123]); meanwhile, teams that have fluctuating membership are thought to be open ([@B123]) or fluid ([@B20]), and membership changes with regards to addition, subtraction, or substitution. [@B13] ascribes this fluidity to three scenarios: (1) integrating a new member to an existing team, (2) losing a member of an existing team without replacing the lost member, or (3) losing a member and integrating a new member to an existing team. Such changes can occur at the simple level of a single member to the complex level of an entire cohort ([@B81]). Consequently, team membership can range from "frozen rigidity" to "radical discontinuity" ([@B9]) with changes in frequency (i.e., turnover) and duration (i.e., tenure) serving as two major indices ([@B26]). Within an organization, such membership change occurs for seven reasons: (1) desire to have different skills through various stages of work, (2) need for flexible allocation of personnel, (3) drive to provide developmental career opportunities, (4) response to high turnover, (5) need for organizational upsizing or downsizing, (6) desire to promote effective communication, and (7) motive to avoid collusive behaviors among employees ([@B20]). In addition to within organization, membership change occurs across organizations. The philosophy of maintaining the same employment and retiring from the same organization is becoming an old adage ([@B71]), and recent evidence suggests that 'job hopping' is on the rise ([@B94]).

Adding another layer of complexity to membership change is the consideration of 'multi-team' or multiple team membership (MTM), which refers to members serving on multiple teams simultaneously ([@B111]). MTM adds complexity in that there are two relevant considerations: context switching and temporal misalignment ([@B91]). Context switching occurs when members shift their focus from one team context to another, and temporal misalignment occurs when there is a gap in time from focusing on tasks. Understanding these considerations is important since some estimates indicate 81% of individuals have MTM ([@B91]), and others suggest 94.9% of members serving on multiple teams ([@B78]). The pervasiveness of MTMs is due to particularly skilled individuals being a desired commodity, teams being project-centered that necessitate individuals with specialized expertise, and work that has shifted toward being flat and dispersed ([@B91]).

Recognizing the prevalence of MTM or even membership change within a single team, researchers have begun to investigate the potential implications for taskwork, teamwork, and team performance. Two opposing views regarding the role of membership change have emerged. One school of thought frames such changes as being disadvantageous. Membership change results in a loss in individual knowledge and shared knowledge, a diverted focus away from the task, lowered member commitment, and lack of cohesion ([@B20]; [@B13]) as well as diminished coordination ([@B108]) and reduced cooperation ([@B8]). Additionally, such teams have poorly developed shared mental models and transactive memory systems making them unable to orient quickly to new tasks and transitions ([@B19]). Finally, there is evidence that demonstrates member instability detrimentally impacts performance ([@B7]; [@B75]); while, team familiarity strengthens team processes and states ([@B81]). The other school of thought frames membership change as beneficial, citing as evidence an increase in breadth of knowledge ([@B13]), transfer of knowledge and resources ([@B110]), and the number and diversity of ideas generated ([@B27]) as well as increased productivity ([@B27]) and heightened team learning ([@B103]). Moreover, such fluidity may help maintain a team's flexibility, which is particularly beneficial in emergent situations and circumstances ([@B110]). To illustrate, teams that are more fluid may be equipped to address task conflict, which can be a beneficial catalyst for communication as well as a tool for mitigating groupthink ([@B19]). Therefore, the objective of team membership decisions should be to strategically support the organizational mission and promote organizational flexibility in competitive environments ([@B17]). Regardless of the school of thought, membership change undoubtedly has an impact on processes, states, and outcomes.

Given that research has repeatedly indicated that a team's members substantially influence teamwork ([@B80]; [@B16]) and performance ([@B15]) and the ever-changing nature of membership, new questions start to surface. If membership is so fluid, how should measurement be implemented to accurately reflect the state of the team as well as the dynamism of the team? Is resorting to traditional cross section or correlational designs still appropriate? Can we make fair comparisons longitudinally if the composition of the team is different? These questions simply scratch the surface as the dynamism of membership does not only affect the team dynamics, but it also influences the team's interdependence, goals, and boundaries. Additionally, such fluid membership also raises questions about selection, interventions, and work design that merit investigation.

Interdependence
---------------

Interdependence refers to the level or sequencing of interaction required of team members in order to complete a given task or achieve a particular goal or outcome and is often the reason why teams are formed in the first place ([@B21]). The nature of what a team is trying to accomplish can be characterized by a two-dimensional framework -- scope and complexity ([@B80]). A team's objectives work symbiotically with interdependence. Interdependence moderates the relationship between team processes (i.e., cognitions and behaviors) and team performance ([@B50], [@B51]; [@B12]). As such, it is a critical team feature that is almost ubiquitously included in every team definition. The underlying tenet of interdependence is that the more interdependent team members are with one another, the closer they approach "real" team status while lower interdependence is more indicative of a "working group" as opposed to a "real" team (Katzenbach and Smith, 1993).

The source of interdependence can be multifaceted. It may be determined by the nature of the task, the manner in which goals are defined, the process through which those goals are achieved, and the method for assessing team performance ([@B113]; [@B22]; [@B112]). *Task interdependence* refers to the degree of task-driven interaction among team members ([@B106]). Stated differently, task interdependence is the level to which colleagues must rely on one another in order to effectively perform their individual roles and job responsibilities ([@B96]). As task interdependence increases, demands for coordination, communication, and cooperation also tend to increase. Consistent with the idea that interdependence exists in degrees, task interdependence has been conceptualized as existing in different forms that range from a lower degree of integration to a much higher and more complex degree.

*Pooled* interdependence can be summarized as a performance-sum relationship where each member contributes to the group without needing to directly interact with other group members. Naturally, this is the lowest level of interdependence because it simply means that team performance is the simple sum of each individual's performance. When task interdependence is pooled each team member contributes his/her own work to the final product without being reliant on any other member. A loose example of pooled interdependence might be an edited textbook wherein each chapter an author contributes content based on his or her own expertise without needing to consult the authors of other chapters. The final publication is the result of multiple authors' contributions and would not have been possible without each, but the chapters within are individual products. *Sequential* task interdependence occurs when one group member must complete his task before another member is able to complete hers and different parts of the task must be completed in a prescribed order. The classic example is of a car assembly line where each employee performs a specific action that contributes to the final product. In this example, interdependence is a bit stronger than in the pooled example because members are dependent on others to complete their work. *Reciprocal* interdependence is the next conceptualization and occurs when team performance requires individuals to hand tasks back-and-forth between one another. These "temporally lagged, two-way interactions" ([@B96], p. 63) generally exist when team members have different specialty roles that can be completed in a flexible order. For instance, two colleagues co-authoring a paper may write different sections and then go back and edit one another's work until the manuscript is ready for review. Finally, *team* interdependence exists when members jointly diagnose, problem solve, and collaborate to complete a task. There is considerable freedom within this level of interdependence to design your own job responsibilities, but the final product requires mutual interaction. An example may be a design team working together to co-create a redesign of a gaming platform.

The problem with conceptualizing interdependence in this way is that it is probably more complex in reality than how it is presently conceived. In fact, many modern teams are involved with multiple tasks simultaneously, and each of these tasks might be associated with different levels of collaboration ([@B16]). Similarly, the longer the lifespan of the team, the more likely it is that a work group moves between different levels of interdependence. A development team, for example, may demonstrate high-levels of interdependence when they are steeped in the divergent and convergent thinking stages of development, but as they navigate other stages of creation, they may find that their interdependencies become less complex. Furthermore, this team may find that they regularly shift between interdependencies as they come together for intense brainstorming and co-creation then somewhat disband to work on individual tasks then come together again to assemble and test their prototype.

The questions we as researchers must ask is, if interdependence is an organic moving target, how does that affect our definition and conceptualization around 'team'? Can 'real' teams be considered teams if the level of their interdependencies changes over their life span? Does the shift in interdependency within a working group affect the 'teamness' of that group? Can a single team be more or less of a team throughout its lifespan as its interdependent nature fluctuates? Importantly, what does that mean for teams operating in the real world?

If we conclude that teams can and do in fact fluctuate with regards to interdependencies and this affects their 'team status,' there are clear implications for research. Measurement becomes more challenging because we will need to consider what level or even combination of interdependence teams are experiencing at the time of measurement, and if their interdependence profile is different across measurement timepoints, we may need determine whether fair comparisons can be drawn or whether we need to develop more sophisticated methods to understand the impact on their performance. We must also consider more practical concerns such as how do we make sure that team members are selected and/or trained to be able to navigate these fluctuations. It is quite possible that the team member who operates best when interdependence more closely reflects pooled or sequential process will find periods of more intense interdependence difficult to maneuver and vice versa. Thus, we will need to find better ways to support employees as they engage in various forms of collaboration.

Goals/Shared Responsibility for Outcomes
----------------------------------------

Another defining feature of teams is the existence of at least one shared goal. This feature is central because without a shared objective, there would be no reason for multiple individuals to collaborate. They would instead be engaged in separate pursuits. However, once two or more individuals are united in the attainment of the *same* objective, they become interconnected. While the pathway to goal attainment can vary (see task interdependence), the unity between them manifests as goal interdependence and guides their performance ([@B96]). Thus, goals direct the attention, effort, and persistence of group members ([@B73]) while also influencing interactions within teams ([@B61]). Specifically, goals direct teams on how to define individual responsibilities, coordinate actions, and develop efficient work procedures ([@B65]). This influence manifests through planning, cooperation, mutual support, and member interactions ([@B86]; [@B116]; [@B117]; [@B30]).

The effort extended by group members in the pursuit of shared goals creates variance in the rewards, punishments, and feedback teams receive. Competitive and individual distribution of outcomes can inhibit team effectiveness through blocking, undermining, and hindering behaviors ([@B85]). Alternatively, shared goals can create shared responsibility for outcomes among team members ([@B106]) which are likely to enhance effectiveness by motivating members to cooperate and assist in the performance of other members ([@B51]).

The interplay of shared goals and responsibilities of outcomes clearly has implications for how teams perform. They affect team motivations, work distribution, and team member interactions because they set the direction in which the team is moving and serve as glue cementing the team together. Thus, teams are partially defined by the goal(s) they are harmonized in striving toward. The implication is that if team goals change, then the team may also be qualitatively different. Work may need to be restructured. Team members may need to be subtracted or added. The dynamics of work and team member interactions may be substantively different. In sum, the morphing of team goals and responsibilities for outcomes should be considered as a parameter for determining whether a work unit can be meaningfully compared over time or across performance contexts. Changes in team processes and emergent states may not be the result of team learning, for example, so much as they may be natural reactions to changes in goals. From a practical standpoint, the implications may be that lessons team members learned by working with one another toward different objectives may not entirely translate into the current project. Teams may discover growing pains resulting from goal shifts. It may require additional work for teams to readjust to changing demands and goals, so special efforts may be necessary as a team strives toward a new goal, even when there is a history of collaboration among its members.

Of course, from a theoretical and research perspective it means that we may have to be cautious about how we define and measure teams. If goals are substantially changing and work flows are also changing as a result, it may no longer be appropriate to consider a specific collection of individuals to be the same team. In that instance, we have to be careful about the inferences we are drawing from assessment of these groups over time or across circumstances.

Team Dynamics
-------------

Clearly, team members must interact with one another in order to pursue shared goals and manage task interdependencies. However, team dynamics and interactions vary greatly and are moderated by a number of attitudes and behaviors. The leading taxonomy for characterizing team interactions and dynamics comes from [@B77], p. 357) who describe processes and emergent states. *Processes* are "members' interdependent acts that convert inputs to outcomes through cognitive, verbal, and behavioral activities directed toward organizing taskwork to achieve collective goals." More simply, team process is the interaction of members with each other and their task environment. Processes are the means through which team members use essential and varied resources such as experience, expertise, equipment, and financial support to garner team outcomes. Thus, it is team process (i.e., action and interaction) that drives accomplishment of team goals ([@B74]).

Of course, teamwork involves more than simple behaviorally based action. Teamwork also consists of attitudes, values, cognitions, and motivations ([@B87]; [@B99]). [@B77], p. 357) call these affective and cognitively oriented qualities of teamwork emergent states. *Emergent states* are "constructs that characterize properties of the team that are typically dynamic in nature and vary as a function of team context, inputs, processes, and outcomes." These team properties are states in that their quality is not guaranteed to be stable. As such, emergent states can influence how team process unfolds while themselves changing in response to team member interactions. For example, teams low in psychological safety (an emergent state) may struggle to ask each other for task assistance (a process), which might result in performance delays or errors, which could stir conflict or discord (another emergent state) within the team where none previously existed. In other words, emergent states are products of the team experience that also can impact the way in which team members interact, be it positive or negatively.

Certain competencies are needed to manage these evolving processes and dynamic emergent states. According to [@B24], teamwork-related competencies vary on two domains -- task and team -- that span a continuum of specificity that ranges from specific to general. Task specific competencies are those that are applicable only in a specific task or type of task. For example, aviation skills are highly task-specific. Task generic competencies are those that are applicable across a variety of task settings. For instance, project management skills are applicable across a variety of projects and contexts. Correspondingly, team competencies can also be categorized as specific or general. Team specific competencies require the team members to know one another well and have experience working together whereas team generic competencies are applicable across different teams with different team members.

When considered on a matrix (see [Table 2](#T2){ref-type="table"}) these domains combine into four distinct types of competencies: Context-driven, task-contingent, team-contingent, and transportable. *Context-driven* competencies are specific to both the task and the team, making them highly specialized. As such, these competencies are generally best developed within in-tact teams trained or practiced in realistic settings. They are not especially good candidates for selection since it is difficult to understand in advance how a team member may integrate his or her KSAs into an existing team. *Task-contingent* competencies are specific to the task but not to the team. These are best trained in a realistic task environment and may be useful for selecting new team members. Team-contingent competencies are specific to the team but not to the task. It is generally unhelpful to select team members based on these competencies and instead they are better developed with intact teams across a variety of tasks. Finally, transportable skills are the most flexible. They are applicable to all teams across all tasks.

###### 

Matrix of teamwork competencies.

                            Team              
  ---------- -------------- ----------------- -----------------
  **Task**   **Specific**   Context-driven    Task-contingent
             **Generic**    Team-contingent   Transportable

Irrespective of the specifics of the task or team, all teams experience transitions as they evolve from one task to the next. [@B77] clearly outlined the relevant processes for transition periods (i.e., mission analysis, goal specification, and strategy formulation) as well as the processes for action periods (i.e., monitoring goal progress, systems monitoring, team monitoring, and coordination); however, modern teams likely do not experience these clear delineations as postulated by [@B77]. In other words, modern teams experience transitions along a continuum of length and punctuated between tasks that range on a continuum from similar to dissimilar ([@B19]). Consequently, the requisite processes may differ given the temporality of the transition periods and the similarity (or dissimilarity) of the tasks surrounding those transition periods.

As teams maneuver these phases, they must make decisions in an evolving world, requiring them to be flexible in the presence of change. Team adaptation is the process through which teams respond cognitively, affectively, and behaviorally to change ([@B10]), which can stem from internal (e.g., membership turnover) or external (resource availability) sources ([@B44]). Successful adaptation has beneficial outcomes for teams; however, it may also manifest maladaptively for numerous reasons ([@B44]). [@B44] describe the Four Rs heuristic to explain how team adaptation occurs and explain the points of failure in this process that could result in maladaptation. The stages include recognize (i.e., noticing and acknowledging a change), reframe (i.e., shifting cognitions about the situation as a result of the change), respond (modifying behavior), and reflect (i.e., contemplating the change and the team's subsequent response).

Affecting these tasks and transitions while constraining and influencing team dynamics is team structure. Team structure encompasses the team relationships that drive the assignment of tasks, roles and responsibilities, and leadership ([@B18]; [@B26]). Like many other defining elements of teams, structure has historically been assumed to be somewhat stable in nature. That is, task assignments are pre-defined, roles and responsibilities are clear and consistent over time, and leadership manifests as command and control ([@B26]). However, in modern teams these traits are also increasingly fluid. Task assignments occur on an as-needed basis and are given to team members with the ability and bandwidth to perform them. Roles and responsibilities, therefore, become more blurred ([@B38]) as team members coordinate to move with greater adaptability and agility. Leadership is increasingly self-directed ([@B1]) and shared across team members ([@B25]). Team member status emerges quickly based on observable characteristics and expected performance but is subject to change if those in positions of authority fail to perform adequately ([@B37]). The result is that modern teams rely less on stringent pre-defined plans, rules, procedures, and communication norms ([@B76]) and more on informal and emergent coordination ([@B90]).

While these frameworks help us to organize the way we approach, think about, and manage team dynamics, they somewhat fail to account for the complexity that are real world teams. For example, it is likely that many teams require some combination of specific, general, team, and task competencies to support team emergent states and processes. These competencies are further influenced by the transitions teams experience between tasks. In fact, even the dynamics themselves as well as the transitions may be contingent upon the tasks.

Team Boundaries
---------------

The final defining characteristic of a team is the idea that a team does not exist in a vacuum but rather is influenced by context. According to [@B16], context shapes the team in three ways. One, the context influences the salience of a particular attribute. Two, the context can alter the relevance and importance of an attribute. Three, the context ignites which attributes are of value. Some conceptualize context broadly by making a distinction between external, influences mostly outside of the control of the team, and internal, influences within the team ([@B16]). Meanwhile, others conceptualize context more granularly by referring to context as the characteristics of the task, the timeframe of the performance episode(s), the governance structure over the team, and a team being embedded within a larger entity or context ([@B40]). In essence, the context functions by providing boundaries.

Boundaries in a general sense facilitate togetherness and serve as a distinction between what something is versus what it is not ([@B2]). Within the team context, a team has boundedness with boundedness being a delineation between members and non-members, and individuals use three criteria to identify boundedness ([@B88]). One, members rely on an official team roster (formal criterion). Two, individuals receive the label of team member by themselves or someone else (identity-based criterion). Three, members are identified through a pattern of interactions (interaction-based criterion). Although these criteria may provide clarity for how boundedness is determined, and literature often assumes clear team boundaries are the norm, the actual boundaries in real-world teams are often less clear ([@B110]). Some have long proposed that boundedness may be actually be a spectrum with highly permeable boundaries (i.e., underbounded) to highly impermeable boundaries (i.e., overbounded; [@B4]); meanwhile, others have posited that boundaries are more dynamic and fluid and are constituted and reconstituted ([@B39]). In fact, there is so much fluctuation that it is often difficult to determine who comprises the team ([@B56]).

Such ambiguous boundaries are a result of team fluidity, overlap, and dispersion ([@B88]). Fluidity entails members who are dynamically moving in and out of the team. Overlap involves members who work on multiple teams simultaneously, and dispersion refers to members working from different organizations or geographic regions. Such fluctuations in team membership are often arranged and coordinated rather than being chaotic and impromptu ([@B110]). Because the boundary is being reshaped with such fluctuations, it impacts shared identity and shared understanding. With every fluctuation, the team must rebuild its identity and must update the shared understanding based upon the member's mental models of the team, task, and context.

Fluidity, overlap, and dispersion affects boundedness between the team and the outside context, but it also affects boundaries *within* the team and the tasks. Team members create boundaries within the team based upon the extent that they perceive themselves to be similar to one another. That is, team members rely upon surface-level cues (i.e., attributes that are easily accessible and detectable) and deep-level cues (i.e., psychological characteristics) to inform categorization. Categorization enables team members to rely upon heuristics which can serve as an impetus for subsequent attitudes and behaviors ([@B42]). Consequently, such categorization and perceptions influence the roles, interactions, and structures ([@B16]; [@B42]; [@B49]). To elaborate, teams often develop a core and a periphery structure ([@B110]; [@B88]). Albeit colloquially, the concept of a core and a periphery is analogous to an inner and outer circle. The core structure is comprised of members who perform a "major" role; whereas, the periphery structure includes members who perform a more "minor" role. Similarly, tasks can also manifest as a central working sphere and a peripheral working sphere ([@B48]). A central working sphere is considered important and urgent; whereas, a peripheral working sphere is deemed to be less important and critical. Additionally, members dedicate more time on central working spheres yet allocate minimal time toward peripheral working spheres.

Given the dynamism of boundedness between entities, within teams, and tasks, it is evident that boundary clarity is integral. When teams experience boundary clarity, members experience individual certainty, and the team experiences a collective agreement ([@B88]). Conversely, teams that have poor boundary clarity are comprised of members with individual uncertainty and an overall sense of collective disagreement. Members are unsure of who is considered a member of the team, and members have opposing views on who is an actual member of the team.

Regardless of the clarity or ambiguity, the boundedness of a team has implications for researchers and practitioners ([@B88]). That is, researchers may need to alter their theorizing and measuring depending upon the stability and clarity of the boundedness. For example, many team processes or states are grounded in the idea that teams are tightly coupled and bounded (e.g., transactive memory systems), but how do these manifest if teams have loose and permeable boundaries? Similarly, roles and responsibilities are often theorized based on the assumption that they remain consistent, but if a team's boundaries are fuzzy, the idea of a boundary spanner needs revisiting ([@B88]). Practitioners, similarly, may need to select, design, and support teams differently depending upon the consistency and certainty of the boundedness.

Implications
============

For decades, the needs and experiences that teams faced in the real-world as well as the policies and procedures that practitioners used to manage teams corresponded to the studies that researchers were conducting ([@B110]; [@B114]). However, the organizational landscape that has manifested is not always aligning with prevailing research; therefore, research and even practice needs to evolve according to current needs to advance team effectiveness. Although "old questions" become relevant again when the very nature of teams has changed ([@B114]), others argue that the questions should actually shift given the gravity of changes ([@B80]). Below we discuss implications of the evolution of teams in the modern era for research.

Team Types
----------

When attempting to understand what constitutes a team, many have theorized about team types. For example, [@B109] postulated that there are four main team types: advice/involvement, production/service, action/negotiation, and project/developmental teams. [@B29] followed suit by suggesting there are project teams, traditional work teams, parallel teams, and management teams. [@B34] created another taxonomy to include four team types: ad hoc project teams, ongoing project, ad hoc production, and ongoing production and actually modified the taxonomy to include 14 different team types ([@B33]). Even still, [@B32] created their own team type taxonomy, which included project teams, production teams, decision making teams, and mixed teams. Finally, [@B121] presented a team type taxonomy based upon tasks: managing others, advising others, human service, negotiation, psychomotor action, defined problem solving, and ill-defined problem solving. Although these are simply several examples demonstrating various interpretations and suggestions for team type taxonomies, it does portray that there is no consensus regarding how teams should be classified and that many taxonomies approach classification based primarily on task type. Teams have greater distinctions beyond task type, so such categorization actually limits our apprehension of team effectiveness ([@B110]). Recognizing the limitations of instituting a categorical classification system for team types, [@B59] created a dimensional scaling framework to describe teams positing that teams varied on authority differentiation, skill differentiation, and temporal stability. The dimensional scaling approach is closer to potentially representing teams; however, the theory might need to be altered further to account for the dynamism of all facets of modern teams. For example, because boundaries can be ambiguous and membership can be fluid, the team type may also change with time and as the team progresses and transitions between tasks. If the team type does in fact change and is in fact dynamic, what are the implications for teamwork and taskwork as well as team and task performance? Do variations on teams (e.g., virtual teams; [@B46] and multi-team systems; [@B107]) impact teamwork, taskwork, and outcomes? Essentially, what constitutes different teams may need to be updated with the changes to reflect contemporary work and organizations. Understanding what constitutes such teams as well as what conditions are most important helps lead to greater insights regarding team effectiveness ([@B56]). Questions for future research include:

1.  What features beyond the task constitute team types? How does the evolution of these features impact the team type?

2.  What approaches are most suitable for characterizing teams (e.g., categorical or dimensional scaling)?

3.  What other categorizations or dimensional scaling factors need to be considered and included?

4.  How do variants on traditional team types impact teamwork?

Models and Frameworks
---------------------

Perhaps the foundation of most team theorists is the depiction of team effectiveness models. Many team models are rooted in the input--process--output (IPO) foundation put forth by [@B82]. Inputs are the antecedents that influence the dynamics of team members. The processes are the interactions that team members undertake to achieve the desired goal, and the outputs are the outcomes or results accomplished by the team. As [@B56], p. 431) says, "the core idea of the model is that input states affect group outcomes via the interaction that takes place among members."

Despite being a valuable infrastructure, the IPO framework has several limitations leading others to modify the original conceptualization. Many adaptations have included an environmental or contextual component since teams do not operate in a vacuum and are certainly influenced by contextual factors (e.g., [@B29]). Introducing a contextual component lead to the realization of the multilevel nature of teams -- individuals are nested within teams, and teams are nested within organizations which exist within even broader environments ([@B66]). A second limitation of the IPO approach is the narrow focus on process. Processes are interdependent cognitive, verbal, and behavioral activities that convert inputs to outputs ([@B77]), but not all teamwork components are simply processes. Teamwork is also comprised of emergent states, which are properties that represent the attitudinal and cognitive properties of the team ([@B77]). Further, not all "processes" are mediators as originally depicted in the IPO organization; unpacking teamwork entails that some processes and emergent states can be moderators as well as mediators. Understanding these conceptual limitations, [@B62] delineated "process" by presenting the input--mediator/moderator--output--input (IMOI) framework. A third limitation in the IPO approach is the lack of temporality, noting the limitations of suggesting that teams operate linearly and not episodically ([@B77]). To address the temporality of teams, there are two prominent approaches: developmental and episodic ([@B79]). The developmental approach suggests that teams have differential influences and qualitatively change over time. The episodic approach posits that teams exhibit different processes and states at different times. See [@B79] for a review of team effectiveness.

All of the models that attempt to address previous limitations certainly advance our understanding of the complex phenomena of team effectiveness; however, we argue that more work regarding the theoretical nature of teams is still needed. The influences and the underpinnings of teams do not reside in clear and distinct packages, but rather the effectiveness of teams lies in the complex web inherent within teams and teamwork ([@B56]). Modern teams are likely not well-represented within simple cause-effect models because what ensues as teams strive to accomplish their goal(s) is not a linear progression; instead, a complex combination of factors varying differentially is a more accurate representation. Modern teams are likely to juggle tasks over time, experience membership churn, coordinate with other teams, and reconfigure throughout its lifecycle ([@B36]). Future approaches should consider more sophisticated frameworks that move beyond causal models and involve an analysis of all factors and conditions ([@B56]). Additionally, other processes, such as team creativity and innovation, and emergent states, such as team well-being, may become more central drivers of modern team effectiveness and should situate more prominently in team performance frameworks and research ([@B36]). With these considerations, we put forth the following research questions:

1.  What approach(es) are more suitable if the input-process-state-output structure is outdated and not applicable?

2.  How should modern team effectiveness models and frameworks be represented to accurately depict contemporary teams?

3.  How can team models and frameworks correctly depict the fluidity of all of the characteristics of modern teams?

4.  What team attitudes, behaviors, and cognitions should be considered when creating team effectiveness frameworks?

5.  What are the relationships between all of the contextual factors as well as the team processes, states, and outcomes if they are not linear?

6.  What are the unique contributions of team attitudes, behaviors, and cognitions, and how do these vary over time?

7.  How can temporal components be best incorporated and depicted?

Measurement
-----------

As we have indicated, previous thinking depicted teams with relatively stable factors (e.g., goals and roles). Because team factors were primarily theorized as being stable, they are often only measured once or used as correlates ([@B110]). Such data is often collected at the individual level, but because it is evident that individuals are nested within teams, individual data is often aggregated to the team level. Some argue, though, that simple linear aggregations are not appropriate since the inputs, processes, and states are not perceived similarly across members and are not interchangeable ([@B89]). Aggregates represent compositional characteristics, and compositional thinking assumes the content and structure are created linearly and represented similarly ([@B14]). The characteristics of today's teams are much more fluid and dynamic. Therefore, teams and the factors that comprise teams need to be studied and measured with regards to patterns over time ([@B14]; [@B88]). More specifically, measures of patterns could include: density, reciprocity, transitivity, and centrality. Studying networks and patterns is more representative since extensive fluidity raises the question of whether the relevant team members are being measured across time and whether the multilevel nature of teams is being captured. Simply stated, researchers are at risk of comparing different sets of team factors (e.g., membership) when only using cross sectional measurement ([@B89]). A network approach acquires information about individuals and their attributes as well as the team-level properties, and it captures the nature of the interactions. This approach is useful for understanding where an individual is embedded within a larger team or multiteam system ([@B17]), helping to identify essential players and create a more comprehensive understanding of teamwork through a relational lens. Ultimately, theorizing and researching current teams requires a shift from the old fashioned to a more modernized approach. [@B80] posit that a more modernized approach likely means that there is no standard set of measures for team research. The specifics that influence or are inherent within each team vary too greatly between and across teams making them markedly different and necessitating more nuanced metrics. Consequently, we propose the following questions:

1.  What research designs should be leveraged to most appropriately generalize from lab settings and study teams in applied settings?

2.  What statistical techniques should be employed to correctly represent the complex web of teamwork and team performance?

3.  What approaches are more suitable if central tendencies no longer provide a clear picture and understanding?

4.  What tools and metrics are most suitable to best understand and unpack the simultaneous and interrelated nature of teamwork? What tools and metrics are appropriate for time-dependent constructs?

5.  How can illustrative case studies be leveraged to highlight novel constructs and relationships?

6.  What continual streaming metrics (e.g., wearable sensors) can be utilized to address longitudinal issues?

Staffing Teams
--------------

The dynamism and fluidity of today's teams present special challenges for staffing teams. In some cases, such as in surgical units, teams may come together for fairly brief periods of time, even just a few hours to complete a single surgery. These teams might complete multiple projects or cases in rapid succession, or they may disband after just one project together. It is possible for these short-duration teams to reconfigure, sometimes with a majority subset of the original team and other times with a composition of team members that barely resembles the original team. This is a stark difference from the "traditional" team, with its longer-duration lifecycle and mostly stable membership. Traditional teams have the benefit of time, allowing them to more deeply develop critical emergent states like trust, psychological safety, and transactive memory systems. Because members of traditional teams have to work with one another for longer durations, it is possible that individual idiosyncrasies and work habits are more important in these contexts. However, for the rapid cycle teams that are appearing with greater regularity in the modern workplace, these individual differences may be less important to staffing a team. Instead, it is likely that *who* is on the team is less important than what knowledge, skills, and attitudes they contribute. Selection, therefore, may require less attention on compatibility of team members' personality and work preferences and instead emphasize the compatibility of team member strengths and competencies.

We must also consider how dynamism in roles, goals, and tasks can impact selection of team members. Teams should be staffed based on members' value to organizational competitive advantage ([@B17]). Changing needs, which may or may not be anticipated, adds complexity to the issue of staffing teams. While each team member may still bring a specific background or expertise to the team, expertise particulars may not be able to be successfully anticipated. It, therefore, may be more appropriate to look for individuals with certain attributes that might facilitate adaptability to changing circumstances and demands. Such attributes may include learning orientation, self-directed motivation, tolerance for ambiguity, and willingness to empathize, brainstorm, and prototype. It is also likely that selection should focus on identifying candidates with transportable teamwork competencies as opposed to those that are task-contingent.

As always, identifying team members for cultural fit is paramount when staffing teams, even as teams become more and more dynamic and short-lived. It is potentially even more important for staff working on rapid-cycle teams to have a strong identification with the company culture so that these individuals are better able to collaborate and coordinate with other members of the organization even as their teams assemble, disband, and reassemble in different configurations and navigate changing expectations, goals, and demands. Organizational value congruence is expected to reduce both task and relationship conflict between team members ([@B28]), therefore, selecting staff for congruence with organizational values will help team members subject to participating on multiple teams or teams that quickly configure and disband work collaboratively with their colleagues. With this in mind, we present the following research questions:

1.  What competencies or values should be considered when staffing teams?

2.  How does staffing influence the manifestation of team competencies or values?

3.  How does the fluidity of team characteristics (e.g., interdependence) impact staffing decisions? Conversely, how does staffing impact the dynamism of team characteristics?

4.  What are the qualities of a flexible team member, and how can team members help one another to become more flexible?

5.  How do team member characteristics impact how work is completed?

6.  What task characteristics should be considered when staffing modern teams? How does the evolution of the task and its characteristics influence staffing decisions?

Team Interventions
------------------

Of course, it does not make logistical, practical, or even conceptual sense to rely on selection as the main source of controlling team membership and performance during dynamic situations. However, team-based interventions (i.e., systematic activity aimed at strengthening team competencies and dynamics and improving team performance; [@B70]) are also employed. As described above, interventions are especially useful for modifying context-specific and team-specific competencies ([@B24]). However, given the faster pace of change in modern organizations and the agility that many teams must demonstrate in order to perform well, traditional approaches to interventions may also need to be re-thought. Known hallmarks of well-designed training include communicating information, demonstrating the principles, skills, or behaviors to be learned, providing opportunities for students themselves to practice, and providing subsequent feedback on their performance ([@B102], [@B97]). Typically, instruction has been constrained to formal classroom style approaches wherein participants come together in a face-to-face setting and learn from an instructor. In these sessions, participants usually must plan in advance to attend, register, commute to the classroom, and have protected time in their calendars to participate in training, all of which can present as barriers to the communication of necessary information. Traditional approaches may be suitable for teaching transportable competencies but may no longer be sufficient for imparting other types of knowledge, skills, and attitudes when needed. They also may not reflect how learning actually takes place. Much of learning is experiential, occurring in informal or on-the-job real-world settings ([@B105]).

On-the-job training is not a new idea. Adult learners want to have access to information, practice, and feedback when they need it most and since experience plays a major part in how we learn and perform, the thought of incorporating these lessons at work, where they are most relevant is attractive. Compound this proclivity for convenience and applicability of materials to current work processes with a dynamic environment and the implication is that interventions intended to improve teamwork and team performance may be better presented on-the-job, to actual team incumbents. Furthermore, with changing conditions, whether they are reconfigured team membership, a new team goal, changing interdependencies, or new task assignments and responsibilities, there is greater need to have access to relevant information and interventions real-time. Teams may not have the time or resources to schedule formal training off-site, taking time away from their jobs and the work that needs to be accomplished.

The natural next question is what delivery mechanisms can be used that would be suitable for these demands? Technology is likely to play a large role. Access to online repositories of information that teams and individual team members can access and download at will would be ideal. Of course, incorporating demonstration, practice, and feedback opportunities into these materials will be equally important and may require more creative approaches when a knowledgeable instructor, mentor, or coach is unavailable to provide teams with direction and sensemaking of content. Teams would also need access to reliable equipment like internet and computers capable of presenting content. For many teams, these materials are easily accessed but for teams such as military, medical, and construction teams that work in a variety of settings equipment of this type may not be already provided. Take construction teams as an example; these teams may not have access to reliable WiFi while on a job site. However, most Western employees do have access to smartphones and data plans. Practitioners and researchers should consider how these technologies can be tapped as a platform for accessing team resources real-time.

Finally, interventions and delivery of content for modern teams needs to be bite-sized and digestible, with only relevant information being presented. Teams operating in dynamic environments may not have the time to muddle through excessive content when there is work to be completed and very little, if any, dedicated time for additional learning. Couple that with recent estimates that the adult attention span may be as short as eight seconds ([@B84]), and there is further evidence for the need to keep intervention and informational content brief. Finding the balance between how little content is essential and how much content is excessive will be a challenge moving forward, especially when individual learner needs will naturally vary. Regarding team interventions, we propose the following research questions:

1.  How do we embed interventions within the team performance context so they are available precisely when needed?

2.  What tools and resources beyond training (whether classroom-based or on-the-job) can help teams respond flexibly to changing demands?

3.  How should interventions be employed given the movement toward globalization and the rapid advent of new technology?

4.  To whom should interventions target when attempting to maximize teamwork and team performance?

Digitization and Technology
---------------------------

Perhaps the biggest factor influencing how we define, work in, and study teams is digitization. Digital technologies are radically changing the world and the ways we live and work. Face-to-face meetings have given way to phone and video conferencing; paper-based mail has been replaced by email; typewriters exchanged for laptops and smart phones; wired connections substituted for wireless always-connected devices. Team members are able to communicate with each other across time and distances in ways that were previously impossible. [@B110] outline many of the advantages and pitfalls that technology has for teamwork. Among the perceived advantages are greater ability to collaborate over distance (enabling the collaboration of experts across the globe), automatization of routine tasks, swifter communication, and flexibility in scheduling. These characteristics have the potential to enhance teamwork and team effectiveness, but they come with their own set of challenges that may off-set potential gains. For example, it is easier than ever to work non-traditional hours. While the flexibility afforded by technology may be believed to facilitate individual employee productivity, it can also invade personal time for non-work activities and create dissatisfaction with work-life balance ([@B11]). While employees are working longer hours, this does not necessarily translate into greater productivity as they forego necessary rest and down time needed for renewal ([@B45]). Furthermore, technology-mediated collaboration can create lags in information exchange, more misunderstandings, fewer information seeking attempts, and less coherent messages ([@B6]).

Digitization and technology may underlie most, if not all, of the challenges and advancements we see in modern teams. However, much like Pandora, we cannot put our digital tools back in their boxes. The world in which we collaborate is not like the world of yesterday; but neither does tomorrow's world look like that which we see today. The technologies we are using now will likely be outdated within a decade, and teams will continue to evolve. Future teams research centered on technology and digitization might explore:

1.  How can technology be leveraged to facilitate increasingly important team processes, such as creativity?

2.  What impact does technology have on team and team member well-being?

3.  Does technology need to mimic the advantages of face-to-face interactions or can teamwork be organized to better leverage the advantages of technology?

4.  How do technologies impact the emergence of team states such as cohesion, trust, identity, and adaptation?

5.  How do we limit the invasiveness of technology within our collaborations?

Conclusion
==========

Teams have been ubiquitous, so there have been longstanding theories and research. However, teams are very different given the macro trends in organizations and tasks. Consequently, these well-established theories and methodologies may necessitate some modernizing as the landscape of teams looks very differently in today's society. Contemporary teams and collaborations require new thinking and approaches to gain real insights and answer enlightening questions ([@B89]; [@B114]). Additionally, as [@B110] indicated, the need for future research is exacerbated by conflicting evidence (e.g., membership fluidity). To understand what novel thinking and research is necessary, we must first unpack the defining components of teams. Thus, the purpose of this paper was delineate how the traditional defining characteristics of teams are actually being represented in the real working environment and offer avenues for investigators to conduct future research to better unpack the theorizing and implications surrounding teams. We hope that future researchers begin to dissect the theory regarding and surrounding teams with finer detail to advance an accurate depiction of contemporary teams.
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